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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 
WHICHEVER IS LONGER, FROM THE MAILING DATE OFTHIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 .136(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 
Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any 
earned patent term adjustment. See 37 CFR 1 .704(b). 

Status 

1)13 Responsive to communication(s) filed on 03 December 2004 . 
2a)n This action is FINAL. 2b)^ This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under £x parte Quayle, 1935 CD. 11. 453 O.G. 213. 

Disposition of Claims 

4) 13 Claim(s) 1-15 is/are pending in the application. 

4a) Of the' above claim(s) is/are withdrawn from consideration. 

5) n Claim(s) is/are allowed. 

6) S Claim(s) 1-13 and 15 is/are rejected. 

7) ^ Claim(s) 14 is/are objected to. 

8) 0 Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) 0 The specification is objected to by the Examiner. 

10)0 The drawing(s) filed on is/are: a)n accepted or b)n objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

Replacement drawing sheet{s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 !)□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152. 

Priority under 35 U.S.C. § 119 

12)^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (0- 
a)IElAII b)n Some * c)n None of: 

1 .□ Certified copies of the priority documents have been received. 

2.n Certified copies of the priority documents have been received in Application No. . 

3.IEI Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
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Claims Status 

Claims 1-15 are presented for examination wherein claims 1-12 are amended and claims 
13-15 are new. 

DETAILED ACTION 
Claim Objections 

Claim 14 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

Claim Rejections - 35 USC §102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on sale 
in this country, more than one year prior to the date of application for patent in the United States. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The factual inquiries set forth in Graham v, John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 
nonobviousness. 
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This application currently names joint inventors. In considering patentability of the claims 
under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was 
commonly owned at the time any inventions covered therein were made absent any evidence to 
the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out the inventor 
and invention dates of each claim that was not commonly owned at the time a later invention was 
made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) and potential 35 
U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

Claims 1, 11 and 12 rejected under 35 U.S.C. 102(b) as anticipated or under 35 U.S.C. 
103(a) as being unpatentable over Japanese patent document 07-070666 (JP '666)*. 

With respect to claims L 11 and 12 , JP '666 discloses a method and apparatus for 
continuous refining of aluminum scrap comprising an Fe-removing process of crystallization- 
separating Al-Si-Fe-Mn from aluminum by crystallization and a refining process to produce 
hypoeutectic Al-Si with low Fe content (JP '666 claim 1) where the Al-Si-Fe-Mn compounds are 
crystallized and removed by suction (JP '666 claim 2) and the hypoeutectic alloy is solidified and 
removed along the horizontal direction (JP '666 claim 3). JP '666 discloses a fractional 
crystallization process, where the Fe-removing process (p. 6) fractionally crystallizes Al-Si-Fe-Mn 
compounds and is in series with three refining steps (pp. 6-7) each of which fractionally 
crystallizes the hypoeutectic Al-Si alloy as shown on Figure 1. As depicted in Figure 1, the 
compartments (9), (2), (3) and (4) are in series communication. As depicted in Figure 3, at least 
some of the crystals (crystallized intermetallic compounds C2) are removed in a direction 
perpendicular to the remaining melt (M3). 



^ Based on English translation. 
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Alternatively, although JP '666 does not specifically recite that the molten metal is 
transported in a direction "opposite" that of the crystals, the configuration would be a matter of 
choice which a person of ordinary skill in the art would have found obvious lacking evidence that 
the particular configuration of "opposite" direction is significant (see M.P.E.P. 2144.04). 




Figure 1 
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Claims 1-10, 13 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hall (U.S. Pat. No. 1,938,101) in view of Perry's Chemical Engineers' Handbook (Perry's 



Handbook). 
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With respect to claim K Hall discloses a metal refining process for removal of other metals 
from lead (p. 1 lines 1-4). The process consists of a series of crystallizers (CI - CIS), which are 
in communication via lauders (LI - L12) as shown in Fig. 2: 




The liquid level in each crystallizer is determined by at least as a lower level at the bottom 
of the crystallizer and an upper level set at the predetermined heights to permit the transport of the 
melt via difference in difference in head in each crystallizer and the next crystallizer in series (p. 2 
lines 104-127). The crystals are removed from each crystallizer compartment by screws SI to S13 
(p. 2 lines 129-133) whereas the liquid is removed to the next crystallizer in series via lauders (p. 2 
lines 104-127). Although Hall does not teach that the directions of flow are "opposite" (Hall 
depicts flow at about 90 ° for screws and lauders in Fig.l), the configuration would be a matter of 
choice which a person of ordinary skill in the art would have found obvious lacking evidence that 
the particular configuration of "opposite" direction is significant (see M.P.E.P. 2144.04). Further, 
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the removed crystals are transferred to kettles Kl to K12 where they are melted and moved via 
open ducts D1-D13 to the upstream crystallizer as shown in Figure 1, therefore the direction of 
flow of remelted crystals (via D1-D13) is opposite that of the metal layer (via LI -LI 2) as depicted 
in Fig. 2. 

While Hall does not specifically recite that the compartments are stirred, Hall recites that 
the crystals and molten mass is kept agitated (p. 7 lines 9-17). 

Perry's Handbook teaches stirring as the means for providing agitation of liquid-solid 
processes (pp. 18-5 to 18-13), therefore the use of a mixer (i.e. stirring) as taught by Perry's 
Handbook would have been obvious to one of ordinary skill in the art at the time the invention 
was made to provide the agitation desired in Hall. 

With respect to claim 2 , Hall discloses an example where three crystallizers CI, C2 and C3 
were used to separate lead from antimony. The temperatures in the crystallizers where 
maintained at about 265 °C in CI, 255 T in C2 and 248 °C in CI . The molten lead moved in a 
direction of decreasing temperature due to the height differences in the crystallizers, whereas the 
collected crystals were moved via ducts from crystallizers with lower temperatures to those having 
higher temperatures (p. 4 line 120 - p. 5 line 114). 

With respect to claims 3. 4 and 13 , each crystallizer has walls as shown in Fig. 1, therefore 
movement from one crystallizer to the next is through, a "pair" of walls. Further, the walls extend 
from at least the upper surface of the metal to the lower surface of the metal in order to contain the 
metal. 

With respect to claim 5. Hall discloses that at least some liquid is collected by the screw 
(e.g. S6 in Fig. 3) while the screw is transporting crystals and that such liquid drains back through 
perforations (5) into the crystallizer (p. 3 lines 24-63). This liquid can be broadly interpreted in 
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view of the claim limitations as a "transporting liquid", since it is collected by the screw and 
transported at least part of the distance above the crystallizer with the formed crystals. The walls 
depicted in Figure 3 (e.g. lower end wall (3) and bottom (2)) extend towards and adjacent to the 
layer of transporting liquid. Further, lacking further limitations on "layer" such liquid would be 
expected to form at least a partial layer on screw helix portion prior to reaching a drain hole (5). 




With respect to claims 6 and 7 . Hall discloses that the crystallizers were arranged at an 
angle of 30^ from horizontal (p. 4 lines 145-150 and Fig. 4), therefore the chamber would have an 
inclined bottom. The walls would be expected to extend from at least the upper surface of the melt 
to the lower surface of the melt in order to contain the melt. Fig. 3 shows that the bottom (2) of 
the wall confining the screw (S6) is inclined and extends at least as far as the discharge to the 
kettle (K6). 

With respect to claims 8 and 15 . although Hall does not disclose that the walls are 
adjustable, making walls adjustable would not be a patentable advance in view of the criticality of 
heights in each crystallizer to achieve the head differential required for flow as disclosed by Hall 
(see M.P.E.P. 2144.04 V). Such modification would have been obvious by means suggested in 
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Hall, e.g. by adjusting the height of a crystallizer relative to other crystallizers in series (p. 2 lines 
104-127). 

With respect to claim 9 , Hall recites that the crystals and molten mass are kept agitated (p. 
7 lines 9-17), therefore stirring would have been obvious to one of ordinary skill in the art at the 
time the invention was made as a meians to provide the desired agitation as discussed above 
regarding claim 1 . . 

Perry's Handbook teaches that mixing speed (i.e. velocity) is a variable which affects 
performance characteristics such as mixing time and power consumption (pp. 18-5 to 18-13), 
therefore optimization by variation of mixing speed in the process of Hall would have been 
obvious to one of ordinary skill in the art at the time the invention was made (see M.P.E.P 
2144.05, II, B). 

With respect to claim 10 , Hall discloses removal of molten metal from D13 of crystals 
melted in kettle Kl (p. 5 lines 56-73). 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Japanese patent 
document 07-070666 (JP *666) in view of Perry's Chemical Engineers' Handbook (Perry's 
Handbook). 

JP '666 is applied as discussed above regarding claim 1. 

JP '666 discloses mixing means as shown in Figures 2 and 3 and discussed above 
regarding claim 1 . ' 

JP '666 does not recite that mixing velocity is controlled as a variable. 

Perry's Handbook teaches that mixing speed (i.e. velocity) is a variable which affects 
performance characteristics such as mixing time and power consumption (pp. 1 8-5 to 18-13), 
therefore optimization by variation of mixing speed in the process of JP '666 would have been 
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obvious to one of ordinary skill in the art at the time the invention was made (see M.P.E.P 
2144.05, II, B). 

Allowable Subject Matter 
Claim 14 is objected to as being dependent upon a rejected base claim, but would be 
allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

The following is a statement of reasons for the indication of allowable subject matter: 
Japanese patent document 07-070666 (JP '666) or Hall in view of Perry's Handbook do 
not disclose or suggest a method of fractional crystallization in which a layer of molten salt 
transporting liquid is present below and/or above a layer of metal in a method for fractional 
crystallization of a at most partially solidified molten metal, divided into a series of compartments 
communicating with each other wherein the metal is stirred in at least some of the compartments 
and crystals are selectively transported in a predetermined direction and molten metal is 
selectively transported in the opposite direction. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Kathleen A. McNeils whose telephone number is 571 272 3554, The 
examiner can normally be reached on M-F 8:00 AM to 4:30 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Roy King can be reached on 571-272-1244. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
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may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



KAM 
07/12/2007 
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